Introduction
Acute abdominal pain is defined as an abdominal pain persistent for less than a week. Non-traumatic acute abdominal or flank pain is one of the major reasons for emergency department (ED) visits and accounts for approximately 5%-10% of all ED visits (1) (2) (3) . However, the rate of undefined abdominal pain is reported to be 41% (4) . The elderly account for 20% of ED visits, of which 3%-4% are for acute abdominal pain. Therefore, the approach to acute abdominal pain requires a fast and precise diagnosis in addition to appropriate triage and care.
Taking into account that noting down the history and performing physical examination takes 90%-95% of the patient evaluation time, a standardized method to perform this evaluation may increase the speed of care (5) .
The purpose of this study was to evaluate the effectiveness of the use of a standardized complaint evaluation form developed for patients admitted to the ED of a university hospital for non-traumatic abdominal pain and flank pain on diagnostic accuracy and speed as well as on patient care costs.
Materials and Methods
This prospective cross-sectional cohort study was conducted at the ED of a University Hospital. Informed consent was obtained from all participants, and the study was monitored by the local ethical committee of Akdeniz University. Inclusion criteria included patients aged 18 years and above and admitted to the ED of University Hospital for non-traumatic acute abdominal pain. Persons with traumatic abdominal and flank pains, persons aged under 18, persons with chronic abdominal and flank pain (abdominal and flank pain complaint persistent for more than 1 week), patients whose history could not be taken due to change of consciousness, and women with third trimester pregnancy were excluded.
The study data were collected within two periods separately. Each period consisted of one month. In the first period of the study (Group 1), patients admitted for abdominal/flank pain were given the ED Patient Evaluation Form, which was already routinely used by triage staff, and also the form entitled "Study on Patients admitted to the ED for Non-traumatic Acute Abdominal and Flank Pain. " The assistant doctor who evaluated the patient was asked to fill in the form. In the second period of the study (Group 2), patients admitted for non-traumatic abdominal and flank pain were given the "standardized complaint evaluation form" by the triage staff, and the doctors were informed that they should only use this form for these patients. All doctors in charge of the ED were given a 30-min briefing on how to fill in the form and about the contents of the form.
All patients included in the study in both of these periods were called by telephone approximately 15 days after admission. The patients were asked whether their complaint persisted, and if the complaint disappeared, when it disappeared; whether they had visited another medical institution in 10 days (ED or out-patient clinic), and if they did, whether any additional test or treatment was performed; or whether any surgical intervention or fatality occurred. The patients were called by the evaluating doctors who were not aware of the diagnosis and outcome of the patients between the 15 th and 25 th days after the discharge.
The hospital cost data for all the patients included in the study that occurred during the ED visits were obtained retrospectively from the MediHasta® software used at our hospital.
Statistical analysis
The data obtained were recorded in the Statistical Package for the Social Sciences 15.0 for Windows (SPSS Inc; Chicago, IL, USA) software and statistical analyses were performed. While continuous variables were expressed as the mean±SD and median (min.-max.), frequency data were expressed as percentages. In comparison of the two cohorts, the Mann-Whitney U test was used for data that was continuous, but did not match normal distribution, and for ordinal data, whereas the chi-square test was used for frequency data. The normal distribution was examined with the Kolmogorow-Smirnov test. All the hypotheses were formed bi-directionally, and the alpha significance value was taken as 0.05.
Results
In the first and second periods of the study, 378 and 474 patients were included, respectively. Overall, 232 of the total 852 patients were excluded from the study due to the exclusion criteria. Data were evaluated over 285 patients for the first period and over 335 patients for the second period.
The mean age of patients evaluated was 39.9±15.4 years, and 242 of them (39%) were male. Overall, 438 (70.6%) patients had abdominal pain, whereas 182 patients (29%) had flank pain. Table 1 shows the patients' demographics and pain type and severity.
The tests required by the doctors were compared between the period in which the form was not used and the period in which the form was used. It was determined that the decision of the doctors to require tests did not change with the use of the standardized complaint form ( Table 2 ).
The diagnoses of the patients at discharge from the ED were classified. Although the abdominal pain rate was 28.1% in the group in which the form was not used, the rate was 27.8% in the group in which the form was used. It was determined that the rate of diagnosing an undefined abdominal pain did not statistically change with the use of the standardized evaluation form (p=1.000).
In this study, 84.9% and 87.8% of the patients in Groups 1 and 2 were discharged, respectively. There was no significant difference between the groups in terms of discharge and hospitalization (p values of 0.706 and 0.820, respectively) ( Table 3 ).
The mean length of stay at the ED for all the patients included in the study was 156±116 min (minimum: 15 min, maximum: 799 min). Although the average length of stay was 162 min in the group in which the form was not used, the average length of stay was 152 min in the group in which the form was used. There was no statistically significant difference between the groups in terms of the length of stay at the ED (p=0.559).
The costs that arose during the ED evaluations of the patients were compared between the patients in Groups 1 and 2. After the discharge, surgical treatment was needed more commonly in Group 1 (Table 4) . 
The average bill amounts for the patients in Group 2 and Group 1 were $54.45 and $65.41, respectively. This difference was shown to be statistically significantly (p=0.002).
When the patient complaints were divided into abdominal pain and flank pain, the average cost for patients with abdominal pain was $68.8 in the group in which the form was not used and $58.5 in the group in which the form was used (p=0.035). For the flank pain complaint, these values were $56.5 and $42.5, respectively (p=0.030).
There was again a significant difference between the groups in terms of cost when the patients were classified as patients diagnosed with undefined abdominal pain complaint and patients with any diagnosis.The average cost of patients diagnosed with undefined abdominal pain complaint was $70.7 in Group 1 and $58.1 in Group 2 (p=0.046). The costs for the group with any diagnosis were found to be $63.4 (Group 1) and $53.0 (Group 2) (p=0.024).
In this study, 395 of the 536 patients discharged from the ED were reached by telephone (73.7%); 174 of the 242 patients (71.9%) in the group in which the form was not used and 221 of the 294 (75.2%) of the patients in the group in which the form was used were reached by telephone. These telephone calls were made between the 15 th and 25 th days after discharge.
Discussion
Acute undefined abdominal pain is an abdominal pain complaint persistent for less than 7 days and which cannot be defined by physical examination and basic researches. Undefined abdominal pain is a common cause of hospitalization (6) . More than 40% of patients with abdominal pain complaint are discharged from the ED without a diagnosis, whereas more than 35% are hospitalized, and approximately 56% are misdiagnosed (7, 8) .
Lukens et al. (9) reported that 57% of the patients discharged with undefined abdominal pain diagnosis recovered in 2-3 days after their first visit to the ED. Shesser et al. (10) reported that 82% of the patients discharged from the ED recovered in 2-3 days. Similar results were obtained in our study. These three studies indicate that the first 2-3 days are considerably valuable for following up patients discharged from the ED with undefined abdominal pain complaint and that complaints that persist after the 3rd day justify further evaluation.
There is not yet a sufficient guide in the literature for evidence-based diagnostic imaging options for patients admitted to the ED for abdominal pain.The present diagnostic studies show that the approaches to abdominal pain diagnosis vary considerably between hospitals. Indications for the use of abdominal X-ray, USG, and CT are variable. Compared to the last century, there is a significant increase in the use of CT for patients with abdominal pain complaint. However, new questions have been raised, such as the increase in costs, unnecessary test requests, or failure to request tests despite the existence of an indication (11) . In a study where the contribution of helical CT to acute abdominal pain diagnosis was evaluated, it was shown that mortality decreased and the length of stay at the hospital shortened with the use of helical CT. It was also reported that helical CT was beneficial in diagnosing unforeseeable conditions and potentially serious complications (12) . In light of these contributions, the frequency of use of CT for patients with undefined abdominal pain complaint should be increased.
Although the requests for tests did not differ between groups in our study, the most required tests included whole blood count, biochemical tests, urinalyses, and USG, respectively. It is remarkable that abdominal X-rays are less preferred by doctors due to poor diagnostic sensitivity and specificity. However, in our study, we noted that CT requests were quite low in the ED. With CT to be required for selected patient groups, re-visits and treatments could be prevented. It should be ascertained for which patients among those who visit the ED for acute abdominal pain that CT is necessary. However, current test options should be selected according to evidence-based pre-determined diagnosis strategies and the patient profile. Despite the performance of numerous and various tests, one quarter of patients are discharged with undefined abdominal pain diagnosis. At this stage, what are the safe discharge criteria should be the question that must be raised. Doctors are inclined to ambulatory follow-up patients due to limited bed capacity at the hospital. In case the complaint persists, the patient may require a re-visit. Is discharge a safe option in undefined acute abdominal pain? Weiner et al. (13) measured the post-discharge follow-up frequency and duration of complaint for patients visiting the ED for abdominal and flank pain complaints. They called all patients in 2-3 weeks after discharge, but could reach only 70% of the patients. They found the median pain duration was 3 days as from the ED visit. In conclusion, they reported that patients with non-traumatic abdominal and flank pain could recover in a few days. In a prospective randomized clinic study, Onur et al. (14) researched whether there was any difference in terms of cost and patient safety between observation at the ED and post-discharge follow-up of patients diagnosed with undefined abdominal pain. In conclusion, they proposed that patients with abdominal pain not considered to be life-threatening could be safely discharged home.
The fact that patients desire to use EDs more intensively to receive medical care leads to crowding and delayed care at EDs (15) . Several studies have been designed recently in order to reduce crowding in EDs and to raise the speed of care without compromising quality (16, 17) . These studies aim to find out how delays can be prevented. In our study, we determined that the evaluation form developed for abdominal pain complaint did not reduce the length of (4) researched the effect of a standardized form on the physical examination and diagnosis of patients admitted to the ED for abdominal pain complaint. They stated that patients with acute abdominal pain were evaluated in an irregular and non-standard manner even within the same institution, and inquired whether a standardized form for abdominal pain would increase the quality and quantity of data collected or not. They showed that the abdominal pain form resulted in a significant increase in the recording of information related to complaint history, background and social history, system review, and physical examination. The form was also beneficial in the long-run for retrospective data analysis.
In the literature, there is no sufficient data about the usefulness of standardized forms in terms of accuracy and the early diagnosis of abdominal pain. It was reported that noting down the history and performing physical examination with a standard data collection method increased the diagnostic accuracy of appendicitis in the ED (18). Korner et al. (19) reported that diagnostic accuracy increased by 5% with structured data records and that the rate of increase in women aged 13-40 years was 13%. In that society-based study, they reported that diagnostic accuracy improved in patients operated on for the suspicion of appendicitis. In our study, it was researched whether a standardized complaint evaluation form would increase the diagnostic accuracy of abdominal pain and the quality of care or not, but no differences could be found in terms of these criteria.
In a study using T-system® in primary care, Mulvehill et al. (20) researched whether the cost would change and reported that the use of a structured form resulted in a significant increase in cost. In our study, however, we determined that the use of a standardized form reduced ED costs. Although there is no difference between the two groups in terms of test and consultation requirement and the result of the care, the difference in cost may be attributed to the existence of several causes in the etiology of abdominal pain, important differences between diagnostic practices of doctors as a whole, and/or the wide distribution of costs. A cost analysis with much more specific diagnoses and between groups with more patients would be appropriate.
Conclusion
The use of a standardized evaluation form for abdominal and flank pain does not change the occurrence of complications, such as urgent surgery or the death of discharged patients due to omitted diagnosis, or the length of stay of the patients at the ED; however, the use of standardized forms may reduce the costs for dealing with patients with abdominal pain.
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